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ABSTRACT

In this research, NHs"-N and PO -P in wastewater were removed by crystalliza-
tion. Nitrogen and phosphate have been regarded as key nutrients in the eutrophica-
tion of rivers and lakes.

Struvite, MgNH4PO; - 6H20, is insoluble in alkaline solutions. Fertilizer industry
wastewater contains organic and nitrogen concentration of 330 mg/L and 550 mg/L.
respectively. Nitrogen in this wastewater cannot be treated by conventional biological
treatment without physicochemical pretreatment, because nitrogen concentration is
relatively high compared to organic concentration. Magnesium ions used in this study
were from bittern and commercial magnesium salts of MgClz and Mg(OH).. Bittern
obtained as a by-product of seasalt manufacture contains 8,000 mg Ca®*/L and
32.000 mg Mg®*/L. Optimum initial pH was 10.5~11.0 and the reactior was com-
plete or done in 2 min. Nitrogen removal efficiency using bittern, MgClz and Mg(OH):
(as source of Mg®") was 71 %. 81% and 83%. respectively. Phosphate removal effi-
ciency was 99 %, 98 % and 93%, respectively. Therefore, bittern, MgClz and Mg(OH)2
can be efficiently used as Mg®* source for crystallization of nitrogen and phosphate.
However, bittern is economically favorable Mg®® source for removing nitrogen and
phosphate in wastewater.
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Table 1. Characteristics of chemical fertilizer wastewater

Type Wastewater quantity(m®/d) pH COD., NH;'-N  NO-N  NO3-N
Urea process 400 8.45 89 285 - -
DNT/MNT process o000 1.33 496 739 - 23
Mixed wastewater 2.23 333 558 ~ 14
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Fig. 1. Relations of ortho-P dose vs. sludge
volume(top), alkalinity(middle) and
ammonia, COD, ortho-P concentra-
tion(bottom) at crystallization in the
fertillizer industry wastewater.
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Table 2. The cost estimation of bittern, MgCl2 and Mg(OH)2

Items Bittern MgCla Mg(OH)2
Inf. N/P{mg/L) 558/1,180
Eff. N/P(mg/L) 161/12.4 108/15.6 150/79
Optimum dosage{mg Mg/L) 640 900 800
Removal efficiency N/P(%) 71/99 81/98 83/93
N fertilizer wastewater treatment plant {flowrate=1,000ton/day)
Mg content(%) 3.2 11.8 41.3
Cost{won/kg) 12 2,000 5,300
Requirment dosage/wastewater(kg/ton) 2 0.76 0.19
Treatment cost(won/ton) 24 1,520 1,007
Treatment cost{won/day) =24.000 =1,520,000 =1,007.000
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